PREVIOUS studies from this laboratory on the alteration of radioelectrocardiographic recordings during and after the actual period of exercise were performed with a single electrocardiographic lead similar to CR6 (one exploring electrode in the fifth intercostal space, left midaxillary line, and the second electrode over the distal end of the right clavicle).'-4 In a study of patients with angina pectoris with use of the single lead and the single Master two-step test findings were abnormal according to our criteria in only 53 per cent of 70 patients.' By the addition of a lead selector switch interposed between the patient and the transmitter it is now possible to obtain any desired lead for telemetry. To standardize the recordings it was decided to use leads II, V4, and V6, changing these leads in 10-second intervals during the entire test.
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In this study the electrocardiograms were re-evaluated in 90 patients with the anginal syndrome with use of the 3-lead system, and the incidence of positive and negative findings in patients with normal as well as abnormal resting electrocardiograms was determined. Methods The technic of radioelectrocardiography, the principles involved, the apparatus,' the types of electrodes used and their placement have been discussed in previous communications.' -3 For the purpose of this study the specially designied Patch-type electrodes were firmly attached to the skin of all extremities at their junction with the torso and to the chest wall in positions V4 and V(. Routinely, a standard 12-lead electrocardiogram was obtained with the conventional electrocardiograph on all patients at rest in the recumbent position. A control tracing consisting of leads II, V4, and V6 was then taken in the recumbent and erect positions with the radioelectrocardiograph. Standardized double two-step exercise tests were performed in a room with a constant temperature of 60 to 65F. in the late morning before lunch. The radioelectrocardiogram was recorded continually from the time of the control tracing, during the entire exercise period, and for about 30 seconds thereafter. Leads II, V4, and V6 were taken successively for 10 seconds each during the period of exercise and immediately upon cessatioIn of the exercise. Records were also taken at 1, 3, and 5 minutes after exercise.
The criteria for a positive test were those used in previous reports,'-3 with slight modifications: (1) In this series with the technic described above ithe incidence was 10 per cent.
On the other hand, ischemic ST-segment depressions and other significant changes are observed not uncommonly in apparently normal subjects above the age of 40. "False positive" tests occurred in 15 to 17 per cent of 300 presumably normal, actively working subjects studied outside of the hospital in industry.'9 These subjects manifested no pain during the occurrence of these electrocardiographic changes.
In using the term "false-positive" one muist The electrocardiographic alterations during the period of and immediately following exercise were studied by means of radioelectrocardiography, in 90 patients with angina pectoris. Three leads (11, V4 , and Ve,) were utilized.
The criteria for abnormality were based on the findings of 229 "normal" subjects between the ages of 17 and 39 and 300 "normal" subjects between the ages of 40 and 60.
Sixty-eight of the 90 patients (76 per cent) with angina pectoris showed electrocardiographic abnormalities during and after the period of exercise. An additional seven patients (8 per cent) manifested alterations that were considered to be "probably abnormal." The incidence of false-negative tests was 10 per cent, those patients being excluded in whom the test had to be stopped early because of fatigue, leg pain, or other complaints.
The findings indicate that the recording of the electrocardiogram during exercise adds considerably to the value of the test. In some patients (12 per cent), the electrocardiogram was positive only during the period of exercise, and in 30 per cent the abnormal findings were obtained chiefly during this period.
The Master two-step test involves various technical and subjective difficulties such as interpretation of the alterations, wandering of the baseline, and lack of cooperation from the patient. In a certain percentage of patients with clinical angina pectoris false-negative tests are obtained. Also positive tests in subjects without definite anginal symptoms are not rare, but not enough long-term follow-up studies have been performed to delineate the significance of these findings.
In spite of some limitations, the exercise electrocardiogram, especially that taken during as well as after exercise, is an important adjunct in the diagnosis of angina pectoris.
